Plant-specific CC-type glutaredoxins: functions in developmental processes and stress responses.
Glutaredoxins (GRXs) are small oxidoreductases of the thioredoxin family proteins that can either regulate the thiol redox state of proteins or are linked to iron metabolism because of their ability to incorporate iron-sulfur [2Fe-2S] clusters. Here we review recent research on a land plant-specific class of GRX-like proteins, which are characterized by the conserved CC motif in the active centre. Loss-of-function mutants of CC-type GRXs in Arabidopsis (also named ROXYs), maize, and rice have unraveled a role in floral development, including regulation of organ primordia initiation, control of organ identity gene expression, and progression into meiosis in the male germ line. Other CC-type GRXs play a role in stress responses, most likely through their capacity to regulate nuclear gene expression. Consistently, CC-type GRXs, physically and genetically interact with individual members of the TGA transcription factor family. One of the challenges in the future is to unravel whether ROXYs control the redox state of TGA factors or other yet unknown target proteins or whether they regulate gene expression through other processes. Other intriguing questions concern the original function of the first CC-type GRXs in basal land plants and their potential contribution to the extremely successful radiation of angiosperms.